Ventral Hippocampal CA1 and CA3 Differentially Mediate Learned Approach-Avoidance Conflict Processing.
Approach-avoidance conflict arises when an animal encounters a stimulus that is associated simultaneously with positive and negative valences [1]. The effective resolution of approach-avoidance conflict is critical for survival and is believed to go awry in a number of mental disorders, such as anxiety and addiction. An accumulation of evidence from both rodents and humans suggests that the ventral hippocampus (anterior in humans) plays a key role in approach-avoidance conflict processing [2-8], with one influential model proposing that this structure modulates behavioral inhibition in the face of conflicting goals by increasing the influence of negative valences [9]. Very little is known, however, about the contributions of specific hippocampal subregions to this process-an important issue given the functional and anatomical heterogeneity of this structure. Using a non-spatial cue-based paradigm in rats, we found that transient pharmacological inactivation of ventral CA1 produced an avoidance of a conflict cue imbued with both learned positive and learned negative outcomes, whereas inactivation of the ventral CA3 resulted in the opposite pattern of behavior, with significant preference for the conflict cue. In contrast, dorsal CA1- and CA3-inactivated rats showed no change in conflict behavior, and furthermore, additional behavioral tasks confirmed that the observed pattern of approach-avoidance findings could not be explained by other factors, such as differential alterations in novelty detection or locomotor activity. Our data demonstrate that ventral CA1 and CA3 subserve distinct and opposing roles in approach-avoidance conflict processing and provide important insight into the functions and circuitry of the ventral hippocampus.